I. INTRODUCTION
After the general shape of the garment is determined, it is still necessary to make some detail adjustments, so that the modeling effect is colorful and more personalized, which requires partial editing of the 3D garment surface. The selected target surface needs to be able to achieve 2D expansion after editing. Superquadratic surfaces are widely used in 3D surface reconstruction problems [1, 2, 3] . In this paper, 3D modeling of local regions is performed by using hyperquadratic surfaces, and the surface is deformed by changing the coefficients of the hyperquadric surfaces to achieve partial editing of the surface. the goal of. The description of the surface by the hyperquadric surface reflects the super expressive power. It can realize the representation of various objects by controlling a small number of coefficients, and its description of the object shows extremely stable characteristics, so in computer graphics, the field of computer vision has been widely used.
II. SUPER QUADRATIC SURFACES
Superquadratic surfaces [4, 5] can be extended to four types of models: superellips, superrings, super-single hyperboloids, and super-double-leaf hyperboloids, of which only superellips are non-porous fully enclosed surfaces, so the space used to represent objects is sometimes used. The super ellipse is represented.
The implicit function of the hyperquadratic surface of the regular position is expressed as in formula (1).
(
The a, b, and c sub-tables indicate the axial length of the hyperquadratic surface in the x, y, and z directions, s1 and s2 are deformation parameters, and s1 controls the degree of deformation of the hyperquadric surface in the x and y direction, and s2 controls the super degree of deformation of the quadric surface in the z direction. These five parameters together determine the final shape of the hyperquadric surface. In order to increase the expressive ability of the hyperquadratic surface to any surface, the transformation of the hyperquadratic surface is controlled by the translation and rotation of the coordinates of the hyperquadric surface.
Assume that any point like on the super quadratic surface is tapered along the z-axis to obtain a point that is . The relationship between the two is as shown in formula (2). shows the corresponding surface shape after changing a certain control parameter surface pretreatment
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To edit the selected area to be edited, you first need to fit with a hyperquadric surface to get the best representation of the surface and determine the expression of the surface [6] . By parameterizing the edited surface, multiple control parameters are obtained. Then, by adjusting the values of the plurality of control parameters, the free deformation of the 3D surface is achieved. In order to fit the surface of the surface to be edited, the function is defined as in (5). (5) Set any point on the surface. When , the point is outside the hyperquadric surface.
When , the point is inside the hyperquadric surface. When , the point is on the hyperquadric surface. The fitting of a hyperquadratic surface is a problem of nonlinear fitting, and it is necessary to set an initial value for a parameter. The commonly used least squares algorithm for parameter fitting method of super quadratic surfaces is used. The optimization algorithms include L-M algorithm, particle swarm optimization algorithm and invasive weed optimization algorithm.
A. Selection of editing area
To achieve partial editing of a triangular mesh surface, you must first obtain the area to be edited. According to the construction method of the surface expansion, in order to obtain the editing area, it is necessary to first determine the most value point on the boundary of the area to be edited, that is, the corner point with the editing area. The included triangle mesh is then determined by the extents defined by the four corner points and the vertices of the triangular mesh are determined.
B. Editing area parameterization
After the editing area is determined, the vertices of all the triangle meshes contained in the editing area will be obtained.
Then the surface of the hyperquadric surface is fitted by the vertices of these triangular meshes to realize the parameterization of the area to be edited. The specific process of parameterization is elaborated in the surface preprocessing. After obtaining the parametric representation of the hyperquadratic surface of the point editing area, the local editing of the surface is realized by changing the parameters of the super quadratic de-surface.
Taking the hyperquadric surface with only the axial length and deformation parameters as an example, the fitting algorithm of the hyperquadric surface is as follows:
Step1: Set the initialization equation and initialization parameters of the hyperquadratic surface. It includes axis length parameters a, b, c and deformation parameters s1, s2.
Step2: Get the vertices of all triangle meshes in the editing area.
Step3: Change the parameters of the hyperquadratic surface, and find the least square difference of the distance between the hyperquadratic surface and the area to be edited by equation (5) . In order to improve the efficiency, only the last set of parameters that minimize the variance of the distance is saved. The value of in equation (5) takes the vertex coordinates of all triangular meshes in Step 2.
Step4: Stop the fitting of the hyperquadratic surface when the least square difference of the distance reaches a certain threshold.
C. Partial editing of 3D pieces
The local editing implementation algorithm of the 3D piece is as follows:
Step1: Select the surface to be edited and get the vertices of the triangle mesh inside the surface.
Step2: Perform super quadratic surface fitting on the edited area, and obtain a parametric representation of the hyperquadric surface of the area to be edited.
Step3: Local editing of the surface by changing the parameters of the hyperquadric surface.
Step4: For the partially edited surface, re-expand 2D by the method of Chapter 3. For the surface adjacent to the surface, if the boundary points of the two surfaces change,
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the surface needs to be connected to the curved surface. The surface regenerates the 2D expansion.
III. EXPERIMENTAL RESULTS AND ANALYSIS
In order to verify the feasibility and effect of the algorithm, the experiment selected the waist piece to apply this algorithm for local editing. The 2D expansion of the piece before editing is shown in Figure 3 , and the 2D expansion of the piece after editing is shown in Figure 4 : Comparing the surface before and after partial editing, it is known that the boundary point needs to be re-acquired when performing local editing through the hyperquadric surface. For the boundary point where the change is generated, the surface generated by the control needs to be re-expanded 2D.
IV. CONCLUSION
The partial editing of the surface is an important aspect of the surface modeling. In the 3D garment design, it is decisive for the detailed processing of the garment, the 
